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Abstract 

Background: Immunization rate is one of the best public health outcome and service indicators of the last 100 
years. Parental decisions regarding immunization are very important to improve immunization rate. The aim of this 
study was to evaluate the correlation between parental knowledge-practices (KP) and children's immunization 
completeness. 

Methods: A mixed method has been utilized in this study: a retrospective cohort study was used to evaluate 
immunization completeness; a prospective cross-sectional study was used to evaluate immunization KP of parents. 
528 children born between 1 January 2003 and 31 June 2008 were randomly selected from five public health clinics 
in Mosul, Iraq. Immunization history of each child was collected retrospectively from their immunization 
record/card. 

Results: About half of studied children (n = 286, 56.3%) were immunized with all vaccination doses; these children 
were considered as having had complete immunization. 66.1% of the parents was found to have adequate KP 
scores. A significant association of immunization completeness with total KP groups (p < 0.05) was found. 

Conclusions: Future efforts are required to improve immunization rate and parents' knowledge and practice. The 
study results reinforce recommendations for the periodic assessment of immunization rate and the use of 
educational programmes to improve the immunization rate, knowledge and practice. 
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Background 

Parental decisions regarding immunization are very im- 
portant for increasing the immunization rate and compli- 
ance and for decreasing any possible immunization errors. 
Parents' knowledge and practices regarding immunization 
are the major factors that contribute to their vaccination 
decisions [1]. 

There are many barriers against immunization, in- 
cluding misinformation about vaccines, adverse effects 
of vaccines, vaccine-preventable diseases, and disease 
development after the administration of vaccines [1-3]. De- 
ficiencies in parents' knowledge about the adverse effects 
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and contraindications of vaccines often lead to many 
immunization errors. Many parents believe that mild ill- 
ness is associated with vaccine contraindication, therefore 
mild illness is considered as a reason for not giving their 
children up-to-date vaccinations [4-6]. 

To improve parents' awareness, good knowledge regard- 
ing vaccination is required. Therefore, physicians, phar- 
macists, nurses, and others health care providers should 
provide parents with correct information about the risks 
and benefits of vaccines [7]. Many studies showed that 
parents' knowledge regarding child immunization varies 
according to the family physician and other medical staff 
[8-10]. Although parents would like to know about the ad- 
verse effects, the benefits and other information about 
vaccines, many physicians include vaccine risk in their 
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discussions with parents without comparing it to the risks 
involved in infectious disease [11]. 

Good parental practice regarding immunization will be 
able to reduce the incidence of infectious diseases. Paren- 
tal practice regarding vaccination is related to appropriate 
sources of information, the number of sources, and the 
way that vaccine information is received by parents. The 
sources of information provided by maternity clinics, the 
media, literature, and the internet cover vaccination bene- 
fits and the risks of vaccine-preventable diseases [12,13]. 

The most important factor affecting parental practice is 
communication between parents and the sources of infor- 
mation or immunization providers. Improving communi- 
cation will improve parents' perceptions of the benefits 
and risks of vaccines [14-18]. Parents will be more likely 
to continue with their child's immunization, although at 
the same time they may still be doubtful about vaccin- 
ation. In addition, parents may agree to proceed with their 
child's vaccination, but they are also vulnerable to compet- 
ing sources of information from anti-immunization pro- 
ponents. This does not always mean that parents possess 
the knowledge and practice that constitute informed con- 
sent prior to assenting to immunization. 

Most of the previous studies found a strong relationship 
between paediatric immunization coverage and parental 
knowledge and vaccination practices. This relationship 
showed a positive correlation between these factors. In 
other words, any increase in parental knowledge and prac- 
tice will lead to increases in vaccination rates of children 
[19-24]. This study will provide a clear information re- 
garding immunization in Iraq and parent knowledge- 
practice on paediatrics' immunization. 

Methods 

An observational non-experimental cohort study design 
was utilized to evaluate immunization rate among chil- 
dren younger than 2 years of age (born between 1 January 
2003 and 31 June 2008). Each child had an immunization 
card for recording details of the immunizations received. 
A prospective cross-sectional study design was used to de- 
termine parental immunization knowledge and practices 
in Iraq, where the data were collected through a developed 
and validated questionnaire via interviews [18]. 

This study only covered the types of vaccines adminis- 
tered before 2 years of age: Bacille Calmette-Guerin (BCG) 
vaccine, oral polio vaccine (OPV), diphtheria-tetanus- 
pertussis (DTP) vaccine, hepatitis B virus (Hep B or HBV) 
vaccine, measles-mumps-rubella (MMR) vaccine, and the 
measles vaccine. A child was considered up to date if the 
following immunizations had been received by 2 years 
of age: one BCG dose, five polio vaccine doses (OPV), 
four DTP vaccine doses, three HBV vaccine doses, and 
one MMR vaccine dose. 



The immunization status of the children was classified 
into two groups depending on immunization complete- 
ness: complete immunization and partial immunization. 
When a child received all immunization doses, this child 
was considered to have had complete immunization. If a 
child missed at least one immunization dose, then this 
child was considered to have had partial immunization. 

The assessment of immunization knowledge and prac- 
tices by developed and translated questionnaire was 
adapted from previous study [18]. The immunization 
knowledge and practices questionnaire consisted of 20 
(10 questions on knowledge and 10 questions about 
practices) single-choice questions from a multiple answers 
provided in each equation, as shown in Table 1. 

Scoring of the questions was determined by giving 
one point (1) for each correct answer and zero (0) for 
wrong answers or no response (don't know). The total 
knowledge scores and practice scores of the parents 
were calculated by adding up the scores for each ques- 
tion in the test. The total knowledge and practice scores 
ranged from 0 to 20, with higher scores indicating a 
higher level of immunization knowledge and practices. 
According to the median split method [25-27], parents 
with a total score of less than 12 (median) were consid- 
ered as having inadequate knowledge and practices re- 
garding child immunization and parents with scores from 
12 to 20 were considered as having adequate knowledge 
and practices. This scoring method and categorization 
were used to identify the degree of parental immunization 
knowledge and practices in the current study. 

According to the Iraqi Ministry of Health Survey in 
2008, a total of 116,000 children were to be immunized 
in Mosul [28]; the present study used this number as the 
total population from which the sample size was drawn. 
An automated software program (Raosoft sample size 
calculator for study: http://www.raosoft.com/samplesize. 
html) was used to calculate the sample size required for 
this study. With an accepted margin of error of 5% and 
a 95% confidence interval, the sample size required was 
383. With the addition of 30% (as expected drop outs) to 
the estimated sample size in order to overcome erroneous 
results and increase the reliability of the results and the 
conclusion, the target sample size was 500 children. 

Most of the Iraqi children received their immunization 
doses from general and public health clinics. Cluster 
sampling method was used in this study. Mosul divided 
to five parts or clusters depending on the Mosul map. 
One health clinics selected from each cluster in Mosul 
(five health clinics from five different area or clusters). 
These public health clinics operate three immunization 
days per week (Sunday, Tuesday, and Thursday), from 
9.00 am. to 2.00 pm. Approximately 25 children attend 
these health clinics per day. Private clinics and hospitals 
were not included in the setting for this study due to 
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Table 1 Correct and incorrect answer 



Statements Frequency (%) 





Correct answer 


Incorrect answer 


1 Vaccination prevents disease. 


447 (84.7) 


81 (15.3) 


2 Vaccination is for all ages. 


1 87 (35.4) 


341 (644) 


3 There are different types of vaccines 


374 (70.8) 


154 (29.2) 


4 Active immunization is a killed or weakened form of a disease-causing agent. 


341 (64.6) 


187 (354) 


5Passive immunization is an antibody from someone who was infected with the disease. 


243 (46.0) 


285 (54.0) 


6 In some health situations, vaccines should not be given. 


431 (81.6) 


97 (18.4) 


7 Vaccines need to be stored at more than 8 degrees Celsius and do not freeze. 


206 (39.0) 


322 (61.0) 


8 The product should be used within 72 hours of the seal being broken. 


56 (10.6) 


472 (89.4) 


9 There is a uniform immunization guideline for paediatric patients younger than two years. 


343 (65.0) 


185 (35.0) 


10 Vaccination is harmful. 


301 (57.0) 


227 (43.0) 


1 1 Are you in favour of vaccination? 


496 (93.9) 


32 (6.1) 


12 Will recommend vaccination to others. 


507 (96.0) 


21 (4.0) 


13 Vaccination should be initiated in the first week of age. 


451 (85.4) 


77 (14.6) 


14 Were you informed about vaccination? 


409 (77.5) 


119 (22.5) 


15 Did you read about vaccination in the media? 


314 (59.5) 


214 (40.5) 


16 Did you see a television programme about vaccination? 


367 (69.5) 


161 (30.5) 


17 Did you hear about vaccination on the radio? 


214 (40.5) 


314 (59.5) 


18 Did you read about vaccination on the internet? 


125 (23.7) 


403 (76.3) 


19 Did you obtain information about vaccination from an antenatal clinic? 


348 (65.9) 


180 (34.1) 


20 Did you obtain information about vaccination from a maternity hospital or home? 


212 (40.2) 


316 (59.8) 



accessibility problems and differences in socioeconomic 
status. 

The research proposal was submitted to the Iraqi Min- 
istry of Health (MOH) in Baghdad, Iraq. Approval from 
the MOH (Reference no. 70667 in 15/12/2009) was ob- 
tained to facilitate the data collection by researchers 
from health clinics under Iraqi Ministry of Health before 
data collection was started. The parents and clinic staff 
were informed about the study aims and other details. 
The parents who were agreed to participate in the re- 
search had to sign the provided consent form before filling 
in the questionnaire. Most of the Iraqi children received 
their immunization doses from general and public health 
clinics. Five health clinics in different areas were selected 
in Mosul city, Iraq. 

The data were analysed using SPSS for windows (Statis- 
tical Package for Social Science) version 20 and the level 
of significance was set at less than 0.05 for all analyses. 
Study samples were non-normal distributed, Mann- 
Whitney U test and Chi-square test were used in this 
study to evaluate the difference and association of KP 
among and with difference groups, respectively. 

Results 

A total of 528 children and parents were recruited ran- 
domly in this study. Two hundred and eighty-sex children 



were immunized with all vaccination doses (56.3%); these 
children were considered as having had complete immu- 
nization, but less than half of the children had one or more 
than one missed doses and were considered as having had 
partial immunization. 

The total knowledge-practice scores ranged from zero 
to 20 and the result showed an average of 12.28 (SD = 
2.95), with a median score of 12. Using the categorization 
of the knowledge-practice scores explained in the median 
split method, we formed two groups of adequate and inad- 
equate knowledge-practice of parents respectively. Out 
of the 528 parents who answered the questionnaire, 66.1% 
of the study population was found to have adequate 
knowledge-practice scores, whereas 33.9% were found 
to have inadequate knowledge-practice scores. 

Table 1 shows the 20 statements of knowledge and 
practice. This scale consisted of two parts. The first part 
contained 10 statements of knowledge (1-10) and the 
second contained 10 statements of practice (11-20). The 
lowest correct answer (10.6%) was apparent in the ques- 
tion (8) related to the knowledge of vaccine storage, as 
in statements 2, 7, 18, and 20, for which the percentage 
of correct answers was 35.4%, 39%, 23.7%, and 40.2% re- 
spectively. The highest correct answer (96%) was appar- 
ent in the statement related to the practice of vaccine 
recommendation (12), as in statements 1, 6, 11, and 13, 



Qutaiba B Al-lela et al. BMC Pediatrics 2014, 14:20 
http://www.biomedcentral.com/1471-2431/14/20 



Page 4 of 7 



for which the percentage of correct answers was 84.7%, 
81.6%, 93.9%, and 85.4%, respectively. 

The study found a significant association of immuni- 
zation completeness with total knowledge and practice 
groups (p < 0.05). A higher percentage of parents with ad- 
equate knowledge and practice were found for children 
with complete immunization (71.7%) and partial immu- 
nization (59.5) than other groups, as shown in Table 2. 

The Mann-Whitney test was used to find differences 
in knowledge and practice scores between immunization 
completeness groups. Table 3 shows the differences in 
knowledge and practice scores among variable groups. 
Significant differences in the knowledge- practice scores 
were shown among immunization completeness groups. 

Discussion 

According to the findings, the children were vaccinated 
as a result of various reasons: the parents had a good 
perception of vaccination benefits and risks; the parents 
thought that the immunization was mandatory; and/or 
the parents knew that immunization was required for 
school registration or day care attendance [29,30]. 

Many reasons were found for not vaccinating children 
or not completing the vaccination schedule; firstly, this 
may have been due to a lack of vaccination information 
among parents or health care providers. Inadequate infor- 
mation on vaccination status may lead to inappropriately 
timed or missed immunizations, resulting in decreased 
protection against diseases, increased side effects, and in- 
creased costs [31,32]. Secondly, this may have been due to 
the immunization card or clinical records not providing a 
clear and complete immunization record. The immu- 
nization card is very important for the immunization pro- 
vider to be able to determine which vaccination is due on 
a child's visit. In addition, the immunization card is im- 
portant for parents to be able to determine or check their 
child's immunization status [30,32] . 

Few studies have determined parental knowledge and 
practice related to childhood immunization and exam- 
ined the association with children's immunization status 
[33,34]. This study is the first to evaluate Arab and Iraqi 
parents' knowledge and practice and to determine the 

Table 2 Association between immunization completeness 
and knowledge-practice groups 

Groups Immunization completeness (%) Total (%) P 

Partial Complete 
immunization immunization 

Knowledge 0.001 a 

groups 

Inadequate 137 (56.6) 118 (41.3) 255(48.3) 

Adequate 105 (43.4) 168 (58.7) 273(51.7) 

Total 242(100%) 286(100%) 528(100%) 

Chi-square test, a p < 0.05. 



Table 3 KP scores differences between immunization 



completeness groups 



Immunization completeness 


N (%) 


Mean Median P 


Knowledge-practice scores 




0.001 a 


Complete immunization 


286 (54.2) 


1 2.69 1 3.0 


Partial immunization 


242 (45.8) 


1 1 .8 1 2.0 



Mann-Whitney U test, a p < 0.05. 



relationship of knowledge and practice of parents with 
immunization status of children younger than two. 

The result of this study was similar to other findings 
in an Italian study [35] in which 57.8% of parents had 
adequate knowledge-attitude-practice (KAP), and is sup- 
ported by a study in India [24] that found parental know- 
ledge regarding vaccination adequate. 

Although the situation in Iraq after 2003 was critical, 
causing some families to flee from one area to another 
area, and many changes in their immunization and health 
providers occurred, this study found that most Iraqi par- 
ents had adequate knowledge and good practice regarding 
child vaccination. This could be because of an increase in 
sources of vaccination and health information represented 
by television, the internet and other sources. Before 2003, 
many restrictions were imposed on the media, especially 
television and the internet, whereas an increase in the 
number of international medical and scientific TV chan- 
nels, and an increase in internet users especially after 2003 
are the important causes of the increase in parents' 
immunization practice and in immunization knowledge 
[36] . In addition, it should be highlighted that a difference 
in knowledge and practice scores does not imply a lack of 
intelligence in any of the parental groups. Historical insuf- 
ficiency regarding vaccination knowledge practice and also 
variations in past education, health services and health 
education underlie the findings. 

Most parents were in favour of immunization for chil- 
dren and thought that vaccination would prevent infec- 
tious diseases in the future, as shown in question 1 
when more than 83% of parents gave the correct answer. 
The finding is similar to results in other studies [22,37] 
in which more than 90% of parents favoured child vaccin- 
ation. Although most parents knew that vaccines prevent 
diseases, more than 60% did not know that vaccination 
was for all ages but only applied to children below school 
age (six years). This erroneous parental behaviour regarding 
vaccination age may have two causes; the general idea of 
Iraqi families that important and necessary vaccinations 
should be given before school age, and the low availability 
in health clinics and private pharmacies of vaccines appro- 
priate for people older than six. This negative finding is in- 
consistent with the positive finding in another study [22] 
in which more than 70% of parents knew that vaccination 
was for all ages without exception. 
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Questions 3, 4, and 5 are related to vaccine types. 
Most parents (70.8%) knew that there were two different 
vaccine types. More than 35% of parents did not know 
what active vaccines were made of and 54% of parents 
did not know what the base of passive immunization is. 
Vaccines are mainly used for active immunization, espe- 
cially those given to children under two, which is why 
the parents who knew about active immunization (64.6%) 
outnumbered the parents who knew about passive 
immunization (46%). 

Severe allergic reaction, prolonged seizures, prolonged 
systemic steroid therapy or immunodeficiency disease 
are the most important contraindications of immunization 
[38]. The present study asked the parents about vaccine 
contraindications (question 6): although most parents 
(81.6%) thought that fever was the most important vac- 
cination barrier but did not specify the degree (mild, 
moderate, high), fever >40.5°C is a factor to be taken 
into account but is not a contraindication according to 
immunization recommendations [38]. This finding was 
similar to other studies [39,40] in which the majority of 
parents had low knowledge regarding immunization 
contraindication and the parents stated that fever, al- 
lergy to egg protein, pregnant women and breastfeeding 
women are immunization contraindications. 

The majority of parents gave incorrect answers (61% 
and 89.4%) to questions or statements related to vaccine 
storage and handling (Q.7 and Q.8), possibly because of 
the level of parents' education or type of employment. 
Most of the parents who gave correct answers might 
have medical or scientific bachelor's degrees or higher. 

Approximately 65% of parents were able to answer 
correctly the question related to vaccination schedules 
(Question 9) and identify the timing of seven vaccine 
doses routinely given to children younger than two. This 
is consistent with results reported in a previous study 
[41] in which an immunization knowledge questionnaire 
administered at the Children's Hospital in Boston pro- 
duced a mean score of 76% on questions relating to the 
schedule and administration of childhood vaccines. 

In question 10, more than 55% of parents answered 
correctly that vaccination is potentially harmful. It shows 
that most of the parents acknowledged vaccine side ef- 
fects. Parents in this study seem to be more aware of 
vaccine risk/benefit than parents in another study [22] 
in which 36.1% of parents believed that vaccines could 
be potentially harmful after vaccination. 

Positively finding was found in the first and second 
questions in the part of practice questionnaire (Qll, 
Q12), approximately 94% of parents favored vaccination 
for their children and 96% of parents recommended 
immunization to other parents [42]. That means the par- 
ents have good immunization practice and adequate in- 
formation about the benefits of vaccination in the future 



and they have great trust in the immunization prog- 
ramme. This finding is similar to other findings in a study 
in Pakistan [22] in which 96% of parents were in favour of 
vaccination for their children, but the percentage of par- 
ents (57.7%) that recommended the vaccination to others 
was lower than the percentage of Iraqi parents, and this 
difference could be related to the different environment 
and socioeconomic status prevailing in each country. 

In addition, most parents correctly answered question 
13, which related to the first immunization dose in the 
first week of life; the highest frequency of parents (451 par- 
ents) was referred to a good experience in immunization 
field and this was drawn from older children's experience 
or that of friends or relatives. 

The majority received information about vaccines 
from physicians and other medical staff. Further work is 
needed to increase physicians' and immunization pro- 
viders' knowledge in this area [43]. In this study, parents 
are noted as one of the important sources of immunization 
information but their immunization knowledge needs to 
be strengthened. According to question 14, 77.5% of par- 
ents were informed about vaccination and these parents 
are one of immunization's information sources, a finding 
similar to another study [22] in which most parents were 
informed about immunization and noted as another infor- 
mation source. 

According to the parents' answers to questions 15, 16, 
17, and 18, about 59.5% of parents collected the informa- 
tion from literature by reading, approximately 70% of par- 
ents preferred information from the television, less than 
41% of parents heard about vaccination from radio, and 
about 25% of parents received vaccination information 
from the internet. The above results suggest television is 
the best source for immunization information because 
television is freely available at home and it is more con- 
venient for parents to watch medical programmes than 
use the internet: not all parents know how to use the 
internet or obtain information by reading. However, this 
result was inconsistent with other studies [22,44] which 
consider internet as the main source of information on 
vaccination. 

The last two questions (Questions 19 and 20) in the 
practice questionnaire assessed and evaluated the ante- 
natal clinic and maternity hospital as immunization infor- 
mation providers. The result showed that parents received 
the information from clinics (65.9%) more than from hos- 
pitals (40.2%). Parents visit health clinics for routine child 
health care but visit the hospital for child delivery only and 
do not visit it again. Other studies in India and Bangladesh 
[45,46] showed that nurses and other medical workers 
were considered the main sources of immunization infor- 
mation for mothers, and other study in India found that 
mothers received weak information from medical staff 
owing to the poor communication between them [47]. 
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The levels of KP among parents were positively associ- 
ated with their children's immunization rate was found 
in this study. The finding of this study is consistent with 
other studies' findings [48,49] in which knowledge regard- 
ing vaccination is correlated with immunization rates. In 
addition, the results are supported by an Italian study of 
mothers [35] which showed that mothers' lack of know- 
ledge regarding vaccination is an important reason for fail- 
ure to complete the immunization schedule. Another 
study [34] revealed that parents' good knowledge could 
not explain the low immunization rate of their children. 

Conclusions 

There is a need to increase awareness and knowledge 
about the benefits and importance of vaccination, as well as 
the harmful consequences of non-complete immunization. 
A planned educational programme is needed; the educa- 
tional level of the parents needs to be taken into consider- 
ation when the programme is planned, especially as regards 
those with a lower educational level. 

Competing interest 

We would like to declare that there was no conflict of interest in conducting 
this research. 

Authors' contributions 

All authors have made substantial contributions to the conception of the 
study, drafting the article, and final approval of the version to be submitted. 
OQ, MB, and HQ conceived and designed the study. OQ and MR did the 
electronic search for the relevant articles and drafted the manuscript. MR 
and RM analyzed the data. OQ and SJ revised and edited the manuscript. RM 
and SJ prepared the manuscript for publication. All authors have read and 
approved the final submitted manuscript. 

Acknowledgment 

I would like to acknowledge the institute of postgraduate's studies "IPS"/ 
Universiti Sains Malaysia "USM" for their support in achieving this work 
through the USM fellowship program. 

Author details 

1 School of Pharmacy, Faculty of Medical sciences, University of Duhok (UOD), 
Duhok, Iraq. 2 Faculty of Pharmacy, AIMST University, Kedah, Malaysia. 
3 College of Pharmacy, University of Mosul, Mosul, Iraq. 4 Pharmacy 
Department, Al-Rashed University College, Baghdad, Iraq, international 
Islamic University Malaysia, Kulliyyah of Pharmacy, Pahang, Malaysia. 

Received: 14 April 2013 Accepted: 24 January 2014 
Published: 25 January 2014 

References 

1. Gellin B, Maibach E, Marcuse E: Do parents understand immunizations? A 
national telephone survey. Pediatrics 2000, 106(5):1097-1102. 

2. Ritvo P, et al: A Canadian national survey of attitudes and knowledge 
regarding preventive vaccines. J Immune Based Ther Vaccin 2003, 1(1 ):3. 

3. Sporton R, Francis S: Choosing not to immunize: are parents making 
informed decisions? Fam Pract 2001, 1 8(2):1 81 -1 88. 

4. Richards A, Sheridan J: Reasons for delayed compliance with the 
childhood vaccination schedule and some failings of computerised 
vaccination registers. Aust NZ j public health 1999, 23(3)315-317. 

5. Salsberry P, Nickel J, Mitch R: Why aren't preschoolers immunized? A 
comparison of parents' and providers' perceptions of the barriers to 
immunizations. J Commun Health Nurs 1993, 10(4)213-224. 

6. Schmalz K, Larwa L: Problems encountered by parents and guardians of 
elementary school-age children in obtaining immunizations. J Sch Nurs 
Off Publ National Assoc Sch Nurs 1997, 1 3(1 ):1 0-1 6. 



7. Bernsen RM, et al: Knowledge, attitude and practice towards 
immunizations among mothers in a traditional city in the United Arab 
Emirates. J Med Sci 201 1 , 4(3):1 14-121. 

8. Cohen N, et al: Physician knowledge of catch-up regimens and 
contraindications for childhood immunizations. Pediatrics 2003, 
1 1 1(5):925-933. 

9. Siegel R, Schubert C: Physician beliefs and knowledge about vaccinations. 
Clin pediatr 1996, 35(2):79-83. 

10. Wood D, et al: Knowledge of the childhood immunization schedule and 
of contraindications to vaccinate by private and public providers in Los 
Angeles. Pediatr Infect Dis J 1996, 1 5(2):1 40-1 45. 

1 1 . Davis T, et al: Childhood vaccine risk/benefit communication in private 
practice office settings: a national survey. Pediatrics 2001, 107(2):el7. 

12. McWha L, et al: Measuring up: results from the national immunization 
coverage survey, 2002. Can Commun Dis Report 2004, 30(5)37-50. 

13. Pruitt R, Kline P, Kovaz R: Perceived barriers to childhood immunization 
among rural populations. J Commun Health Nurs 1995, 12(2):65-72. 

14. Hall J, Roter D, Katz N: Meta-analysis of correlates of provider behavior in 
medical encounters. Med Care 1988, 26(7):657-675. 

15. Ong L, et al: Doctor-patient communication: a review of the literature. 
Soc Sci Med 1995, 40(7):903-918. 

16. Stewart M: Effective physician-patient communication and health 
outcomes: a review. Can Med Assoc J 1 995, 152(9):1423-1433. 

1 7. AILela 0, et al: Influence of health providers on pediatrics' immunization 
rate. J Trop Pediatr 201 2, 58(6):441 -445. 

18. Al-lela OQB, et al: Development of a questionnaire on knowledge, 
attitude and practice about immunization among Iraqi parents. J Public 
Health 2011, 19:1-7. 

1 9. Borras E, et al: Parental knowledge of paediatric vaccination. BMC Public 
Health 2009, 9(1 ):1 54-1 60. 

20. Nath B, et al: KAP study on immunization of children in a city of North 
India-a 30 duster survey. Online J Health Allied Sci 2008, 7(1 ):1 -6. 

21. Phouphenghack K, Kamsrichan W, Vorakitpokatorn S: Knowledge and 
perception of mothers about immunization of children under 3 years of 
age in the Saythany District, Vientiane. Lao PDR J Public Health 2007, 
5(3):107-115. 

22. Qidwai W, Ali S, Ayub S: Knowledge, attitude and practice regarding 
immunization among family practice patients. J Dow Univ Health Sci 2007, 
1(1):15-19. 

23. Roodpeyma S, et al: Mothers and vaccination: Knowledge, attitudes, and 
practice in Iran. J Pediatr Infect Dis 2007, 2(1)29-34. 

24. Shah B, Sharma M, Vani S: Knowledge, attitude and practice of 
immunization in an urban educated population. Ind J Pediatr 1991, 
58(5):691-695. 

25. Sedney MA: Comments on median split procedures for scoring 
androgyny measures. Sex Roles 1981, 7.2:217-222. 

26. Stanley B, et al: Association of aggressive behavior with altered 
serotonergic function in patients who are not suicidal. Am J Psychiatr 
2000, 157(4):609-614. 

27. Thompson R, Teare J, Elliott S: Impulsivity: from theoretical constructs to 
applied interventions. J Spec Educ 1983, 1 7(2):1 57-1 69. 

28. Ministry of Health-Republic of Iraq: Immunization Profile Report 2008; 2008. 
[cited 2009 18 December]; Available from: http://moh.gov.iq/arabic. 

29. Duclos P: Vaccination coverage of 2-year-old children and immunization 
practices-Canada, 1994. Vaccine 1997, 15(1)20-24. 

30. Lopreiato J, Ottolini M: Assessment of immunization compliance among 
children in the Department of Defense health care system. Pediatrics 
1996, 97(3)308-311. 

31 . Ba'amer A: Coverage of and barriers to routine child vaccination in 
Mukalla district, Hadramout governorate, Yemen. East Mediterr Health j 
2007, 16(2)223-227. 

32. Hamlin J, et al: Inappropriately timed immunizations: types, causes, and 
their relationship to record keeping. Am J Public Health 1996, 

86(1 2):1 81 2-1 81 4. 

33. Hariweni T, et al: Knowledge, attitude, and practice of underfive children 
stimulation of working and nonworking mothers. Paediatr Indones 2004, 

44(3^0:101-105. 

34. Strobino D, et al: Parental attitudes do not explain underimmunization. 

Pediatrics 1996, 98(6):1 076-1 083. 

35. Angelillo I, et al: Mothers and vaccination: knowledge, attitudes, and 
behaviour in Italy. Bull World Health Organ 1999, 77(3)224-229. 



Qutaiba B Al-lela et al. BMC Pediatrics 2014, 14:20 
http://www.biomedcentral.com/1471-2431/14/20 



Page 7 of 7 



36. Al-Lela 0, et al: Iraqi parents' views of barriers to childhood 
immunization. EMHJ 2013, 19(3):295-297. 

37. Mansuri FA, Baig LA: Assessment of immunization service in perspective 
of both the recipients and the providers: a reflection from focus group 
discussions. J Ayub Med Coll Abbottabad 2003, 1 5(1 ):1 4-1 8. 

38. Advisory Committee on Immunization Practices: Ceneral Recommendations 
on Immunization MMWR Recommendations and Reports; 201 1. Jan 28 
[cited 201 1 15 April ]; 201 l/02/0S:[l -64]. Available from: http://www.ncbi. 
nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Citation 
&list_uids=21 293327. 

39. Gentile A, et al: Delayed vaccine schedule and missed opportunities for 
vaccination in children up to 24 months: a multicenter study. 

Arch Argent Pediatria 201 1 , 1 09(3):21 9-225. 

40. Tanon V, Borrero C, Pedrogo Y: Knowledge and misconceptions about 
immunizations among medical students, pediatric, and family medicine 
resident. Bol Asoc Med Puerto Rico 2010, 102(1)5-8. 

41 . Shaw JS, et al: Impact of an encounter-based prompting system on resident 
vaccine administration performance and immunization knowledge. 
Pediatrics 2000, 105(Supplement):978-983. 

42. Smith P, et al: Association between health care providers' influence on 
parents who have concerns about vaccine safety and vaccination 
coverage. Pediatrics 2006, 1 1 8(5):el 287-el 292. 

43. Rajesh K, et al: Knowledge about tetanus immunization among doctors in 
Delhi. Ind J Med Sci 2005, 59(1 ):3-8. 

44. Speers T, Lewis J: Journalists and jabs: media coverage of the MMR 
vaccine. Commun Med 2004, 1(2):171-181. 

45. Quaiyum MA, et al: Impact of national immunization days on polio-related 
knowledge and practice of urban women in Bangladesh. Health Policy Plan 
1997, 12(4)363-371. 

46. Singh M, Badole C, Singh (VI: Immunization coverage and the knowledge 
and practice of mothers regarding immunization in rural area. Ind J 
public health 1994, 38(3):1 03-1 07. 

47. Bhasin SK, Agarwal OP, Kanan AT: Knowledge and practice of mothers 
regarding pulse polio immunization in National Capital Territory of 
Delhi. J commun dis 1 997, 29(4)363-366. 

48. Sharkness CM, et al: Do we practice what we teach about childhood 
immunizations in New Jersey? Family Medicine-Kansas City 1998, 
30:727-732. 

49. Taylor JA, et al: The influence of provider behavior, parental 
characteristics, and a public policy initiative on the immunization status 
of children followed by private pediatricians: a study from Pediatric 
Research in Office Settings. Pediatrics 1997, 99(2)209-215. 



doi:10.1 186/1471-2431-14-20 

Cite this article as: Qutaiba B Al-lela ef al: Are parents' knowledge and 
practice regarding immunization related to pediatrics' immunization 
compliance? a mixed method study. BMC Pediatrics 2014 14:20. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at f \ n! _, ul _-| r Q r,tr=l 

www.biomedcentral.com/submit B,onne «« central 



V 



